Background Despite frequent calls to improve undergraduate medical public health teaching, little is known about whether curricula have changed. We report a survey of undergraduate public health teaching in UK medical schools in 1996. The survey aimed to assess whether the General Medical Council's 1993 recommendations to strengthen undergraduate medical education in public health have been implemented.
Background
The importance of teaching public health to medical students has long been recognized. 1 Recent reviews of medical education have generally urged more and better public health teaching in medical schools. [2] [3] [4] [5] [6] However, it is unclear whether these calls have been answered. The limited published evidence suggests that public health is often poorly represented in medical undergraduate curricula, and is poorly taught or little valued by students and doctors. [7] [8] [9] [10] [11] [12] Although teaching public health at undergraduate level is sometimes seen as contentious, many reasons have been advanced in its support. 13, 14 One is that the practice of good medicine requires a population perspective and understanding of epidemiological principles. For example, judging prognosis or applying evidence of the effectiveness of treatments, diagnostic tests, and preventive interventions to individual patients requires the application of evidence from populationbased studies rather than from individual cases. Similarly, addressing questions about resource allocation, determination of priorities of preventive or treatment interventions, and developing strategies of care requires a population as well as an individual patient perspective. More pragmatically, for public health practitioners it is helpful if all doctors are introduced to public health principles and practice. Clinical doctors are highly influential within health services and wider society. Public health practitioners work with clinicians from many disciplines. Hence, the ability of public health specialists to achieve public health objectives is likely to be influenced by clinical doctors' knowledge of public health practice and attitudes to public health practitioners.
Recent health sector reforms may have increased the need for doctors to receive public health education. For example, in the United Kingdom the requirement for doctors to participate in planning, commissioning and managing health services, improve the effectiveness of clinical practice, and promote health and prevent disease at individual and population levels [15] [16] [17] [18] emphasizes the importance of teaching public health to medical students. This was acknowledged in the Chief Medical Officer for England's recent recommendation to strengthen medical undergraduate education in public health. 19 In the United Kingdom, the General Medical Council's 1993 report on undergraduate medical education, Tomorrow's doctors, 20 made two specific recommendations about undergraduate public health teaching. The first was that: 'The theme of Public Health Medicine should figure prominently in the curriculum, encompassing health promotion and illness prevention, assessment and targeting of population needs, and awareness of environmental and social factors in disease. ' The second was that public health was relevant to many parts of the curriculum and should not be compartmentalized within a public health course.
Tomorrow's doctors also made robust criticisms of undergraduate medical education, particularly overcrowding of the curriculum, factual overload, an emphasis on passive learning and paucity of learning based on exploration and enquiry. 20 The report recommended a reduction in teaching using methods promoting passive learning, such as lectures, and increasing the use of more active, innovative methods such as problem-based learning, small group teaching and self-directed learning. Also, student assessment methods should encourage appropriate learning skills and reduce the emphasis on uncritical acquisition of facts. The report did not discuss specific methods although it stated that multiple choice questions put a premium on the acquisition of facts. Alternatives mentioned were a system of 'progressive assessment' and short dissertations.
In 1992, we carried out a survey of undergraduate teaching in public health at UK medical schools. 21 In 1996, we repeated the survey with the aim of describing current undergraduate public health teaching in UK medical schools and assessing the extent to which implementation of the General Medical Council's recommendations had occurred in public health teaching between 1992 and 1996.
Methods
In March 1996, we sent the questionnaire that we had used in the 1992 survey to the heads of academic departments of public health at all 26 UK medical schools. We asked respondents to complete the questionnaire and provide supporting documentation (such as curricula, study guides, lists of teachers, timetables, and reports) for each undergraduate course or module in public health medicine or public-health related sciences. We sent reminder letters to non-respondents. Table 1 summarizes the main areas covered in the questionnaire.
We included each course with a completed questionnaire in the analysis except for two optional courses and three courses in the planning stage. We obtained further information on courses from delegates at a workshop on undergraduate education in public health organized by the Heads of Academic Departments of Public Health held in Newcastle upon Tyne in May 1996.
We divided courses by their content, into broad public health courses (addressing a wide variety of public health-related disciplines) or more specific courses such as epidemiology or medical sociology. We also classified courses by their degree of integration, into integrated, partially integrated and non-integrated, based on information provided in the questionnaires and documentation, and a self-classification by respondents. The degree of integration was defined as follows:
(1) In integrated courses most course teaching was delivered with cross-departmental inputs. (2) Partially integrated courses had inputs from departments other than public health and may have had some joint departmental teaching. However, most individual sessions were taught by a single department. (3) Non-integrated courses were taught purely by members of the public health department or had minimal crossdepartmental teaching.
We divided teaching methods into four broad groups: lectures, small group teaching (seminars or tutorials), selfdirected learning (e.g. project work, individual exercises) and external visits or attachments. We defined contact time as the mean time each student was timetabled for face-to-face teaching on public health topics. 'Assessment' was defined as assessment of the students' performance, and 'evaluation' was defined as assessment of the course.
We analysed data quantitatively using simple descriptive statistics. We used content analysis 22 to identify themes 
Results

Response rate
Twenty-one out of 26 (81 per cent) medical schools responded. All gave details of one or more public health courses at their school. In 1992, 18/28 (64 per cent) schools responded. There were fewer eligible medical schools in 1996 as a result of mergers between schools.
Number, type and timing of public health courses
Questionnaires were completed and accompanying documentation provided for 40 courses at the 21 schools -a median of two courses per school (range 1-5). All schools had at least one public health course. In 1992 there were 34 courses at 18 schools, with a median of two courses per school, though one school had no independent public health teaching.
The number of years with public health teaching input at individual medical schools varied from one to five years (median two years). Fourteen (66.7 per cent) schools had public health teaching input in at least two separate years of the undergraduate curriculum. Courses were fairly evenly distributed between the first four medical school years, but only three public health courses had any input during the final (fifth) year. Almost a quarter (9) of individual courses were spread over more than one year. One course spanned all five.
Over half (23) of the courses were broad public health courses. The most common components of these courses were: epidemiology (principles, methods and descriptive epidemiology); public health medicine; preventive medicine and health promotion; statistics; evidence-based medicine; and health care and policy. Of the more specific courses: four were epidemiology courses; three were community attachments; and two each were statistics, sociology of medicine, evidence-based medicine, or mixed medical sociology, health psychology and health promotion courses. The other two courses were in the psychology of health, and health care and policy.
Date of establishment and review of courses
Of 31 courses for which data were available, 23 (74 per cent) had been established in the previous five years. Two had been established in the previous 5-10 years, two in the previous 10-15 years, and four more than 20 years before, the earliest in 1973. All except one course (last reviewed in 1983) had been reviewed in the last five years, 30/38 (78.9 per cent) in the previous or current year. Eleven courses were stated to be under continual or annual review. In the 1992 survey fewer courses had been recently established, though a similar proportion (70 per cent) had been reviewed in the previous or current year.
Integration of courses
Of the 38 courses which could be classified, 21 (55 per cent) were at least partially integrated -two were fully integrated, 19 partially integrated, and 17 were non-integrated. Departments with which public health teaching was most commonly integrated were: general practice; occupational and environmental medicine; child health and National Health Service public health departments. Six of the non-integrated courses were single theme courses in medical statistics, clinical epidemiology, epidemiology or medical sociology. In the 1992 survey, 16/27 (59 per cent) courses had some degree of integration. Table 2 shows examples of the wide variety of educational objectives in public health courses. Specific objectives mostly concerned increasing knowledge. Several courses included objectives for changing attitudes or developing skills -some specific to public health, others more generic. Many course objectives described how public health courses related to the practice of clinical medicine, often emphasising the contribution that public health knowledge and skills could make to improving clinical practice. Table 3 shows the frequency with which some of the main topics were included in medical schools' public health teaching. The epidemiology components always included teaching about the principles and methods of epidemiology and usually some descriptive epidemiology -most commonly on cancers and heart disease. Health promotion usually covered the principles and models for health promotion and preventive approaches. Screening was the most common specific topic covered (14 schools). Other individual topics included the United Kingdom's Health of the Nation strategy, 15 accident prevention, smoking, alcohol, nutrition and diet, substance abuse, promotion of safe sex and prevention of teenage pregnancies.
Educational objectives
Content of courses
The occupational and environmental health courses most commonly covered the epidemiology of occupational diseases, and HIV-AIDS was the commonest specific topic mentioned in the communicable disease control aspects of courses. Evaluation of health care topics usually included audit (12 schools) and less commonly quality assurance, equity and patient satisfaction. Health informatics included coverage of death certification, routine information sources and measuring health and health outcomes.
The public health medicine component often covered the role, function and methods of public health practice. Health needs assessment and rationing or priority setting were the most commonly mentioned topics. Evidence-based medicine components usually included clinical epidemiology or effectiveness and critical appraisal. Six schools included a comprehensive medical sociology course. Of the others covering only some aspects of medical sociology, much the commonest topic was inequalities in health (10 schools). Other sociology topics commonly included were health beliefs, professionalization and stigma.
Community care encompassed a range of subjects, including disability, mental illness, long-term care, the elderly and community studies. Skills teaching included management, computing, critical appraisal, and presentation and communication skills. Of the six schools covering primary care, at two schools the primary care component largely reflected the integration of a public health course with a general practice attachment. At five of these schools, the population and preventive aspects of primary care were specifically covered. Table 4 shows the number and percentage of courses using the four main teaching methods in 1992 and 1996. Between 1992 and 1996, the proportion of courses with teaching by lectures decreased, whereas the proportion teaching using small groups almost doubled. In 1996, almost all courses employed a mix of teaching methods, and most included one or more innovative approaches. Only one course out of 39 was delivered entirely using lectures. 
Teaching methods and contact time
Educational objective Examples
Broad course aims 'To introduce students to the public health or population approach to the treatment and prevention of disease and to the promotion of health' 'To provide an introduction to epidemiology and public health showing how these areas of medicine are related to individual and population health services of the Health Service at both local and national levels'
Teaching specific public health knowledge 'At the end of the module students will be able to discuss what is meant by health and the difficulties in defining it; understand the role of public health medicine and the rationale behind a population view of health and disease; understand the basic principles of epidemiology; describe the major causes of mortality and morbidity and discuss the variation in these causes over time and between places; discuss the influence of the environment -smoking, alcohol and occupation -on health, and give examples of these influences; see the relevance of epidemiology to the clinical practice of medicine; describe the basic principles in the act of promotion of health; exhibit an understanding of the basic statistical principles and methods.'
Teaching public health skills 'Students should be able to design and conduct a small-scale epidemiological survey, apply simple analysis to the data and present results clearly' 'To give students a population perspective to their practice of medicine'
Teaching generic skills 'To give students the opportunity to develop their skills in written and oral presentation and to work as a member of a team' '. . . the ability to demonstrate skills in writing a scientific paper which is properly referenced, and the ability to research and develop an idea relating to a public health topic'
Relating public health teaching to clinical practice 'To develop skills in applying epidemiological methods and research findings to medical decision making' 'To provide students with . . . knowledge of the health of populations and the determinants of disease that will improve clinical work and health and understanding the population perspective in practice' Among the more innovative approaches, methods of selfdirected learning included: practicals and problem-based learning; group or individual project work; performing small epidemiological surveys (and encouraging publication of the results); learning critical appraisal through student-led journal clubs and letter-writing to journals; directed self-study exercises; case studies; and computer-assisted learning and testing. Assignments and exercises which involved integrating clinical and population-based approaches were used in many of the fully or partially integrated courses to emphasize the interconnection of the two perspectives. External visits or attachments included: factory and occupational health visits, family and patient visits, a health authority attachment, a community organization attachment (including to a Community Health Council, the Prison Medical Service and a health centre for the homeless), coroner's court visit, Health Education Board visit, and an 'epidemiological bus tour' of Teesside. Other specific innovations included: student presentations, poster preparation, role play and team-building exercises, videos and video production, student-led debates and class discussions.
Estimated contact time varied between 2.5 and 76 hours (median 30 hours) for 34 courses where it could be calculated. Total public health teaching contact time per medical school varied between 16 and 166 hours (median 43.5 hours) for 17 schools where this figure could be calculated. Comparison with the 1992 survey was not possible as contact time was defined differently.
For 30 courses which included teaching by lectures or small group methods or both, information was provided which allowed calculation of the contact time devoted to each method. This varied between 0 and 39 hours for both lectures (median 14 hours) and small group teaching (median 16.5 hours). Total contact time allocated to lectures on the 30 courses was 436 hours and 410 hours for small group teaching. In 1992, almost four times as much contact time was devoted to lectures as to small group methods.
Teaching staff
In 1996, most of the staff involved in teaching could be identified for 29 courses. Of these courses 25 involved both academic and non-academic staff in teaching (most of the latter were National Health Service staff). Four had only academic teaching staff.
All but one of the courses had teaching by academics specializing in public health, epidemiology or health promotion. Twenty-one had inputs from academics with other specialties (based in the public health department or in other academic departments). These included statisticians (16 courses), occupational medicine or occupational health specialists (12 courses), general practice or primary care academics (10 courses), medical sociologists (seven courses), health economists (six courses), psychologists or behavioural scientists (four courses), psychiatrists or mental health specialists (three courses) and nutritionists (three courses). One or two courses had inputs from academics specializing in the following: health services research, ethics, medical genetics, geriatrics, therapeutics, child health, audit and substance abuse.
Of the 22 courses with inputs from National Health Service (NHS) staff, 21 included teaching by service-based public health physicians Others with a teaching input included: general practitioners (five courses), other clinicians (eight courses), NHS managers (four courses), and health promotion specialists (three courses). The following taught on one or two courses: audit facilitators, an HIV-AIDS trainer, and an ethnic minority development worker. Finally, six courses included teaching by non-academic, non-NHS staff, including the following: a British Medical Association officer, a manager from private industry, a journalist, environmental health officers (two courses), a pharmaceutical company representative, a coroner, staff from a care of the elderly home, and a healthy cities project worker.
Methods of student assessment and course evaluation
Nine of the 40 courses were assessed by written examination only, 11 by other methods alone, and 19 by both. One course was not assessed. Some of the more innovative assessment methods included: peer-led assessment; self-marked examinations; assessment of students by patients; optional formative assessment and feedback using problem-based workbooks; and 'open book' essays, critical appraisal of an article, and data handling questions in written examinations. The number and proportion of courses using specific assessment methods in 1992 and 1996 is shown in Table 5 . In general, the proportion of courses using assessment methods that encourage active learning increased and those promoting mainly factual recall decreased between 1992 and 1996.
The contribution of the courses to the final medical degree assessment varied widely. Out of 33 courses: one course was not assessed; for 12 courses students had only to pass the course or demonstrate satisfactory performance to proceed; and for 20 courses there was some contribution to the final degree marks. For four courses the contribution was from the in-course assessment only, whereas for 13 the contribution was through questions included in end of year or finals examinations. For three courses both in-course assessments and questions in the final examination contributed to marks. In the 1992 survey only 13/28 (46 per cent) courses contributed to the final degree. The method of course evaluation was reported for 25 courses. All had some form of evaluation and all but one used self-completed questionnaires for this purpose. Additional methods included class discussions, discussion between student representatives and course organizers, staff review meetings and external assessors. In the 1992 survey evaluation methods were similar, but over half (14/27) reported that there was no course evaluation procedure.
Discussion
The survey provides valuable information about undergraduate public health teaching in UK medical schools. The findings indicate that by 1996 the General Medical Council's recommendations 20 on public health teaching had at least partially been addressed in public health courses at UK medical schools. For most medical schools, public health did figure prominently within the undergraduate curriculum, and all responding medical schools included some public health teaching within their curriculum. It was difficult to assess whether the amount of public health teaching had changed since 1992 except to note that the median number of public health courses per medical school was unchanged. The greater contribution of public health subjects to final degree marks at least suggests that the importance attached to public health teaching had increased. It was not possible to assess whether public health topics were taught in other parts of the medical curricula apart from in the public health courses included in this survey.
A wide range of subjects were covered within public health courses, with a core of subjects taught in at least two-thirds of the medical schools (Table 3) . These core components encompassed the priorities mentioned in Tomorrow's doctors 20 and in the set of educational goals for a public health curriculum developed at the Heads of Academic Departments of Public Health workshop in 1996. 13 The survey may have underestimated teaching of topics such as statistics, medical sociology and ethics, which may have been taught by other departments. However, Table 3 suggests that at least a quarter of medical schools still did not cover suggested core components such as structure and reform of the health service, public health practice, health economics and evidence-based medicine in their undergraduate curricula. The paucity of teaching about international aspects of public health or public health in developing countries was perhaps the most obvious gap in current curricula.
There was evidence that many of the General Medical Council's criticisms and recommendations about the delivery of undergraduate teaching were being addressed in public health courses at UK medical schools. Most courses had been reviewed in the previous year and used teaching methods encouraging active learning. Time devoted to active learning methods has increased, whereas time devoted to more passive methods decreased, between the 1992 and 1996 surveys -despite an increase in student numbers during this period. The 1996 survey suggested that student assessment methods increasingly encourage more appropriate learning skills, and that the reliance on methods promoting factual recall (such as written examinations) had decreased since 1992.
There was no evidence of any change in the degree of integration of public health teaching between 1992 and 1996. However, 10 medical schools reported planned changes to undergraduate curricula in general, or public health courses in particular. Of these, three schools were introducing a problem-based, fully integrated medical curriculum, and six schools planned to modify current courses by increasing integration with other departments, and changing the teaching methods and means of student assessment to methods encouraging active learning. At one medical school the opposite was planned -with proposals to increase the number of lectures and reduce the degree of integration.
The response rate for the 1996 survey was high (80 per cent), so the results should be fairly representative of public health teaching in UK medical schools in 1996. However, the quality of the data provided in the questionnaires and documentation by schools was variable. For example, it was sometimes difficult to determine the number and type of teaching staff or the methods of evaluation or assessment. Four courses were mentioned briefly in the materials provided but did not have a questionnaire completed or sufficient documentation provided to include them in the survey.
Comparisons between 1992 and 1996 should be treated cautiously, as the surveys are based on aggregated data from two slightly different populations of medical schools. Twenty-one medical schools took part in 1996 and 18 in 1992, but only 15 medical schools responded to both surveys. Some medical schools merged between 1992 and 1996. This survey of public health teaching suggests that many of the General Medical Council's recommendations for improving the delivery of undergraduate education are being addressed in public health teaching in UK medical schools. All schools included at least some public health teaching and core components of public health teaching were taught in most schools. However, the survey did reveal gaps in public health teaching, including teaching of core subjects. Whether these gaps can be addressed, and undergraduate public health teaching further strengthened as recommended by the Chief Medical Officer 19 represents a challenge for academic public health departments -particularly in the light of increasing student numbers, the emphasis on improving research ratings, competing pressures on curricular time and tightly constrained resources. The General Medical Council will no doubt be assessing this further in forthcoming assessment visits to medical faculties. We encourage medical schools to continue to review the content of their undergraduate public health teaching to ensure that tomorrow's doctors are adequately equipped with public health knowledge and skills. 
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